Study design: Secondary analysis of cross-sectional data. Objectives: To describe and compare (1) self-reported intensities and durations of specific types of daily physical activities and (2) minutes per day spent on daily physical activities across key demographic groups. Setting: Community (Ontario, Canada). Methods: Participants were 695 adults with spinal cord injury (SCI; 76% male, M age = 46.81 ± 13.41 years, M years post injury = 15.19 ± 11.10 years). Daily activities were assessed over the telephone using the Physical Activity Recall Assessment for People with SCI. Multivariate analyses of variance (MANOVA) were computed to test for differences in intensities and durations of different daily activities (objective 1) and between-group differences in minutes per day of daily activities (objective 2). Results: Overall, participants reported 127.92 ± 142.79 min per day of daily physical activities with significantly more time spent in mild intensity (78.93 ± 104.62 min per day) than moderate-(40.23 ± 68.71 min per day) or heavy-intensity activities (8.75 ± 24.53 min per day). Four patterns emerged with respect to type, duration and intensity, with some activities being typically performed at lighter or heavier intensities than others. There were significant differences in minutes per day of activity intensity and duration between groups based on education, injury severity and mode of mobility (Po0.05). Conclusion: Given that some groups were more likely to engage in moderate-heavy-intensity activities, and some activities were more likely to be performed at moderate-heavy intensities, interventions that target key groups to increase certain daily activities may be one strategy to enhance overall physical activity participation among people with SCI.
INTRODUCTION
People with spinal cord injury (SCI) have an increased risk of chronic disease when compared with the general population. For example, people with SCI have 2.5 greater odds of developing type II diabetes 1 and other cardiovascular disease risk factors when compared with the general population. 2 This risk can be mitigated by engaging in leisuretime physical activity (LTPA), physical activity that individuals choose to do in their spare time, such as playing a sport, playing with one's children, going out for a wheel or lifting weights at the gym. [3] [4] [5] For example, engaging in at least 150 min per week of LTPA for 3 months was associated with a lower fat mass, lower c-reactive protein, and serum insulin and leptin levels among men with cervical SCI. 4 Despite these benefits, an estimated 50% of people with SCI accrue absolutely no LTPA. 6 Similar estimates of inactivity have been reported in the United Kingdom and the United States (53% and 47%, respectively). 7, 8 Low levels of LTPA can be attributed, at least in part, to barriers such as limited accessibility to recreational facilities, fewer opportunities to participate in sport and exercise, and lack of knowledge regarding how or where to participate. 2, 9, 10 As such, there may be merit to encouraging participation in alternative forms of physical activity, such as daily activities that require energy expenditure (for example, cleaning and mobility), to increase the amount of overall physical activity that people with SCI accrue.
Preliminary research has shown an association between certain daily activities (that is, activities other than those categorised as LTPA), and quality of life and fitness. Hetz et al. 11, 12 found positive correlations between minutes per day spent on certain daily activities (for example, cleaning) and aerobic fitness, as well as negative associations between increased daily activity and chronic disk risk indicators (for example, total cholesterol), even when controlling for time spent on LTPA. Furthermore, Collins et al. 13 found that some daily activities such as wheeling for transportation on uneven terrain require several metabolic equivalent units-even more than some forms of LTPA. Thus, some physical activities other than LTPA may confer fitness and quality of life benefits to people with SCI.
However, these previous studies have not considered a comprehensive list of daily activities, nor were the intensity of the activities taken into consideration. SCI research indicates that to confer fitness benefits LTPA must be performed for at least 20 min, twice per week, at a moderate-to-heavy intensity. 14 Presumably, daily activities would also need to be performed at a minimum intensity and duration in order to confer health benefits; however, a minimum duration for daily activities has yet to be determined. 15 Moreover, LTPA participation differs as a function of demographic and injury characteristics, such as gender and mode of mobility, suggesting a need for tailored interventions to target those who are at greater risk of being insufficiently active. 6 When considering how to encourage people with SCI to be more physically active, it would be valuable to know which daily activities are typically performed at the greatest intensities and durations, and by whom, as these activities may be ideal to promote as strategies to enhance one's overall level of physical activity.
Given these considerations, the first objective of this study was to describe and compare the intensities and durations of daily activities that are typically reported by people with SCI. As this objective was descriptive in nature, no specific hypotheses were made. Our secondary objective was to describe and compare the daily duration and intensity of daily activities across key demographic groups. On the basis of previous research on LTPA, 6 we hypothesised that (1) there would be no group differences as a function of education, ethnicity or marital status, but (2) on the basis of the finding that women accrued more minutes of certain daily activities than men (for example, cleaning), women would accrue more minutes per day of daily activities than men. 12 On the basis of previous research on LTPA, 6 we hypothesised that there would be between-group differences for injury severity and mode of mobility groups, such that people with less severe paraplegia (for example, American Spinal Injury Association Impairment Scale (AIS) D) would accrue more minutes of activity at greater intensities than those with more severe injuries (for example, AIS A-C, any tetraplegia) and those using gait aids would accrue more minutes of daily activities at greater intensities than those using a manual or power chair.
METHODS
This study is a secondary analysis of the Study of Health and Activity in People with Spinal Cord Injury (SHAPE-SCI) data, 16 specifically focusing on daily activities data. Although detailed information about study methods has been published, we briefly summarise below the methods used in SHAPE-SCI.
Participants and data collection
Participants were 695 people with a traumatic SCI, at least 1 year post injury and living in the community (76% men, M age = 46.81 ± 13.41, M years post injury = 15.19 ± 11.10). Participants were required to speak English and be able to provide informed, voluntary consent (that is, age ⩾ 18 years, no cognitive impairment). Information about their demographics, injuries and daily physical activities, including both LTPA and other daily activities, was collected in structured telephone interviews. 16 All methods were approved by the Research Using Ethics Board at the participating institutions. The measures included in the present analysis are described below.
Daily activities
Detailed daily activities data including type, intensity and duration were collected using the Physical Activity Recall Assessment for People with SCI (PARA-SCI), a tool developed to measure physical activity among people with SCI. 17 The PARA-SCI has demonstrated reliability and validity as a measure of physical activity through comparisons with indirect calorimetry and doubly labelled water. [17] [18] [19] The PARA-SCI interview protocol was developed using a team of researchers, health-care professionals and people with SCI. The interview is broken down into eight periods over the day (for example, lunch, afternoon, evening routine and so on); question flowcharts were used during the interviews to assist with participant recall. 16, 18 During the structured telephone interview, conducted by trained research assistants in accordance with the PARA-SCI administration guidelines, participants recalled all physical activities performed over the previous 3 days that required exertion, including both LTPA and daily activities. 18, 20 For each activity, participants reported the duration, in minutes, and rated the intensity using validated intensity classification definitions. 17 For this study, only the daily activities data were analysed. Average minutes per day spent participating in each type of daily activity was calculated by summing the minutes of mild-, moderate-and heavyintensity daily activities reported across the 3 recalled days and dividing by three. The same process was used to calculate the minutes per day of total daily activities.
Demographic and injury-related characteristics
Age, sex, education, ethnicity and marital status were reported. Participants identified their main mode of mobility used outside of the home, which was subsequently classified as a manual wheelchair, power wheelchair or gait aid. Injury severity was classified by creating a composite variable; the variable was created to align with the data available in the International Spinal Cord Injury Core Data Set. 21 Accordingly, four groups were created by combining participants' self-reported AIS score and the level of injury. 21 Participants with an AIS score of A-C and injuries between C1 and C4 formed the first group. The second group comprised individuals with an AIS score of A-C and injuries between C5 and C7. Participants with an AIS score of A-C and paraplegia (that is, T1-S5) formed the third group. The final group of participants was composed of individuals with an AIS score of D, including both paraplegia and tetraplegia.
Data analysis
Responses were screened for outliers and missing data and tested for normality. Outliers, defined as Z-scores greater than an absolute value of 3.29, were replaced with the next highest value in the data set below 3.29 or above − 3.29. 22 There were 11, 14 and 14 outliers for average minutes per day of mild-, moderate-and heavy-intensity daily activities, respectively. As fewer than 5% of values were missing for minutes per day of total daily activities (n = 6, 0.86%), these observations were deleted. 22 The total daily activities data deviated from normality and could not be remedied through transformation. Given the robustness of analysis of variance (ANOVA), as well as the limitations of nonparametric analyses, the analyses proceeded using raw data. 22 To address the first study objective, 37 different types of daily activities were identified in the data set. To ensure adequate sample size, a daily activity was included in the analysis if at least 5% of the sample (n = 35) reported it; 26 daily activities met this criterion and were analysed. For each type of daily activity, a multivariate ANOVA (MANOVA) was conducted to compare minutes per day spent performing that activity at a mild versus moderate versus heavy intensity. Significant MANOVAs were decomposed using three paired-sample t-tests. Given the multiple comparisons, a Bonferroni-adjusted P-value of 0.017 was used. 22 Effect sizes were calculated using Cohen's d, which were interpreted as small (0.20), medium (0.50) and large (0.80). 23 For ease of presentation, daily activities were grouped according to patterns that emerged in the comparisons across intensities. For the second objective, MANOVAs were used to test for differences in activity amounts and intensities as a function of demographic and injury-related characteristics. Significant MANOVAs were decomposed using three one-way ANOVAs with a Bonferroni-adjusted P-value of .017 to account for multiple comparisons. Significant ANOVAs were followed with Bonferroni post hoc tests (equal variances assumed) or Tamhane's T2 post hoc tests (equal variances not assumed). 22 All statistical tests were conducted using SPSS v. 20 (IBM, Markham, ON, Canada).
RESULTS

Type, intensity and duration of daily activities
Participants reported an average of 127.92 ± 142.79 min per day of total daily activities, with significantly more minutes per day spent on mild-intensity (78.93 ± 104.62 min per day) than moderate-intensity (40.23 ± 68.71 min per day, t = 9.06, Po0.0001) or heavy-intensity activities (8.75 ± 24.53 min per day, t = 17.33, Po0.0001). More minutes per day were also spent in moderate-versus heavy-intensity daily activities (t = 12.27, Po0.0001).
There were four unique patterns of participation across the various daily activities (Tables 1,2,3 and 4). For 11 activities (for example, dressing), significant differences were observed across all three intensities (pattern 1, Table 1) such that significantly more time was spent engaging in these activities at a mild intensity than either moderate or heavy intensities, and significantly more time was spent engaging in these activities at a moderate intensity than a heavy intensity. For eight activities (for example, cleaning), there were no significant differences in minutes per day of mild-and moderateintensity activity; however, participants accrued significantly fewer minutes per day of heavy-intensity activity than both mild-and moderate-intensity activity (pattern 2, Table 2 ). Two daily activities, positioning and animal care, fit a third pattern whereby participants reported significantly more minutes per day of mild-intensity than heavy-intensity activity, but there were no differences in minutes per day of mild versus moderate intensity, or moderate versus heavy intensity (pattern 3, Table 3 ). For five daily activities (for example, lifting), there were no significant differences in the minutes per day performed at each intensity (pattern 4, Table 4 ).
Group differences on mild, moderate and heavy intensity minutes per day of daily activities The MANOVAs revealed significant between-group differences in minutes per day of mild, moderate and heavy-intensity daily activities as a function of education, injury severity and mode of mobility (Table 5 ). There were significant between-group differences for education groups with regard to minutes per day of mild-intensity daily activities, F(4,678) = 4.53, Po0.01, η 2 = 0.03. Participants with a high school education or lower (that is, 'other') accrued significantly fewer minutes per day of mild-intensity activities when compared with participants with a college education. There were also between-group differences for injury severity categories with regard to minutes per day of heavy-intensity activities, F(3,676) = 5.41, Po0.01, η 2 = 0.02. Participants with an injury classified as AIS A-C, C1-C4 or AIS A-C, T1-S5 reported significantly fewer minutes per day of heavy-intensity activities than those classified as AIS D. There were also between-group differences for mode of mobility with regard to minutes per day of mild, F(2,686) = 5.96, Po0.01, η 2 = 0.02, and heavy-intensity activities, F(2,686) = 8.43, Po0.0001, η 2 = 0.02. Manual and power chair users reported significantly more minutes per day of mild-intensity daily activities, but significantly less time on heavy-intensity activities than gait aid users. Contrary to hypotheses, there were no gender differences with respect to the time spent on daily activities.
DISCUSSION
The objectives of this paper were to describe the type, intensity and duration of daily physical activities reported by people with SCI, and to describe and compare minutes per day spent on daily activities across subgroups. Overall, participants engaged in~128 min per day of daily activities (not including LTPA), reporting more mild-versus moderate-and more moderate-versus heavy-intensity activities. When looking at the intensity at which daily activities were performed, four patterns of participation emerged, indicating that some types of activities were performed mostly at a mild intensity (for example, dressing and wheeling), whereas other activities were performed equally at mild and moderate intensities (for example, cleaning and walking), or equally at moderate and heavy intensities (for example, positioning). Furthermore, time spent engaging in mild, moderate and heavy daily activities varied as a function of education, injury severity and mode of mobility. Below we expand upon these observations. Accumulating evidence suggests that, for adults with SCI to achieve fitness benefits, physical activity must be performed at a moderate or heavy intensity. 15 If daily activities are to be encouraged as a means to increase overall physical activity levels in people with SCI, then it is important to identify and promote daily activities that are typically performed at intensities conducive to fitness gains. Our study revealed that, overall, participants spent more time in mild-than moderate-or heavy-intensity daily activities. However, consistent with previous research, 13 we found variability in the intensity at which different types of activities were typically performed. Furthermore, although most daily activities resulted in relatively small accruals of total activity (that is, o20 min per day), a few activities-cleaning, yard work and making repairs-accrued larger numbers of minutes per day of total activity and moderate-intensity activity. As these are activities that people with SCI seem to do at greater intensities and for longer durations, 12 they may be ideal daily activities to promote as a means to accrue greater total daily activity. Interestingly, although previous research involving people with SCI suggests that mobility-related daily activities (for example, transferring and wheeling) result in considerable energy expenditure and may have health benefits, 12,13 study participants spent relatively little time on these activities. Also, these daily activities were performed for longer durations at mild, than moderate or heavy intensities. Given the potential benefits of mobility-related daily activities, there may be utility in encouraging people with SCI to increase the time and effort they spend on these activities.
With respect to the second objective, as hypothesised, time spent on mild-, moderate-and heavy-intensity daily activities differed across groups based on modes of mobility and levels of injury severity. Specifically, gait aid users accrued significantly fewer minutes per day of mild-intensity daily activities than both power and manual wheelchair users, but more minutes per day of heavy-intensity activities than either group. One possible explanation for this observation is that walking with gait aids is more metabolically demanding than using a manual or power chair, and, as a result, gait aid users would report more activity at heavier intensities. 24, 25 It is also possible that participants who use a gait aid outside of the home may have the functional capacity and energy to engage in more intense forms of daily activities, such as lifting and carrying, when compared with manual and power chair users. Furthermore, with respect to manual chair users, studies have found that greater wheelchair skill is associated with greater overall social participation. 26, 27 Thus, it is possible that poorer wheelchair skills may result in more time needed to complete various daily activities. Future studies of daily activities should not only consider mode of mobility as a moderator but also participants' physical function and skill using their mobility device.
Participants classified as AIS D reported two to three times more minutes per day of heavy-intensity daily activities when compared with participants with AIS A-C high tetraplegia and AIS A-C paraplegia. Similar findings exist for LTPA, such that people with any tetraplegia accrue significantly fewer minutes per day of LTPA than participants classified as AIS D. 6 Our results deviated slightly from these studies, such that the minutes per day difference between participants classified as AIS D and participants with low tetraplegia (AIS A-C, C5-C7) was not statistically significant. In comparison with participants with high tetraplegia (AIS A-C, C1-C4), participants with low tetraplegia may have more function and may be more likely to use a manual chair, which could afford more opportunities for more intense forms of daily activities such as wheeling. However, in comparison with participants with paraplegia (AIS A-C), participants with low tetraplegia may have more functional impairments that make such activities (for example, transfers and cleaning) feel more intense and take longer to complete.
Contrary to our hypothesis, there were significant differences in minutes per day spent engaging in various intensities of daily activities with respect to education and gender. Participants from the high school and 'other' categories reported engaging in fewer minutes per day of mild-intensity activity than those with a college diploma. Education may be a proxy for socioeconomic status, which has been associated with health disparities including access to and use of physical activity facilities, income from employment and access to built environments that facilitate activity. 28, 29 Thus, it is possible that higher education is associated with more mild-and moderate-intensity daily activities because these participants have more opportunities to engage in daily activities through employment and the income it provides, and environments conductive to such activity. With respect to gender, it is possible that differences between groups disappear given that daily activities incorporate all activities outside of LTPA and sedentary time. Thus, although past research suggests that women may spend more time on domestic daily activities such as cleaning and food preparation, 11 it is possible that men may spend more time on other types of daily activities, such as building.
Limitations
Our study is among the first to explore and describe alternative sources of physical activity among people with SCI; however, this study is not without its limitations. Although the PARA-SCI is a valid and reliable self-report measure of physical activity, [17] [18] [19] there may be a risk of recall bias. Furthermore, it should be noted that, in many instances, small sample sizes and large standard deviations for specific daily activities likely contributed to non-significant P-values in Pattern 4, where there were no significant differences between intensities. Further investigation of certain types of daily activities (for example, lifting and yard work) is warranted. Given our crosssectional analysis was limited to descriptive statistics and group comparisons, we cannot ascertain the impact that various types, durations and intensities of daily activities will have on fitness and health. Future research that examines the association between these daily activities and various health indicators will help inform the viability of daily activities as part of an active lifestyle that enhances the health and well-being of people with SCI. Finally, given that employment status was not measured, it is possible that the findings related to education may actually be more indicative of the relationship between employment and daily activities. Further examination of this relationship is warranted.
Implications
Although much of the current literature is focused on LTPA, emerging evidence in both the general population and among people with SCI suggests that LTPA on its own may not be enough to reduce chronic disease among people with SCI. 30, 31 Rather prolonged bouts of inactivity may counterbalance the health benefits associated with LTPA. Given that people with SCI spend the majority of their days inactive or in very low activity (for example, sitting and reading), 32 this study makes an important contribution to our understanding of what activities people with SCI do between bouts of LTPA and inactivity, as well as assists clinicians to identify patients who may be less likely to be involved in other daily activities that break up inactive time.
As Verschuren et al. 33 highlight, little is known about sedentary behaviour and energy expenditure in general among people with SCI. Thus, although our study provides a first step in understanding these relationships, future research should examine the association between chronic disease and patterns of daily activities, sedentary behaviour and LTPA. Once these relationships are established, developing interventions aimed at subpopulations most at risk will be necessary.
CONCLUSION
Given that few people with SCI engage in LTPA, and a small body of literature that suggests an association between daily activities and fitness and health, encouraging daily activities that are carried out at greater intensities and for longer durations may be one possible strategy for increasing overall physical activity. Participants engaged iñ 128 min per day of daily activities and most time was spent engaging in mild-intensity activities; moreover, certain demographic/injurycharacteristic groups were more likely to accrue minutes of total daily moderate and heavy-intensity activities than others. Future research is warranted to explore the health-related and psychosocial benefits of engaging in moderate-and heavy-intensity daily activities, as well as targeted interventions to increase daily activity participation among subgroups of people with SCI.
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